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Physicists give the first law of thermodynamics
a makeover

Research findings led by Paul Cassak, WVU professor and associate
director of the WVU Center for Kinetic Plasma Physics, have broken
new ground on how scientists can understand the first law of |
thermodynamics and how plasmas in space and laboratories get
heated. |
The first law of thermodynamics introduced in 1850s is only valid for
systems in which a temperature can be precisely determined or in a
state of equilibrium. As an example, combining & cup of cold water
and a cup of hot water will eventually reach a warm temperature
between them. This warm temperature is the equilibrium. However,
when the hot and cold water have not yet reached that encpoint,
the water is said to be out of equilibrium. |
In many areas of modern science, systems are not in equilibrium. |
For over 100 years, researchers have expanded the first law for
common materials not in equilibrium and such theories only work |
when the system is nearly reaching the equilibrium, for example, |
when the hot and cold water are almost mixed. The theories do
not work in space plasmas, which are far from equilibrium.
The work of Cassak and Barbhuiya fills in the blanks on this
limitation.
id: “We generalised the first law of thermodynamics for
are not in equilibrium.” He further added, “We did a
ser calculation to find how much energy is associated
ing in equilibrium and it works irrespective of
jther close to or far from equilibrium.”

s numerous applications. The theory will help

J'asma in space, which is important for

ather, Space weather occurs when huge
- atmosphere blast superheated plasma into
e problems like power outages, interruptions
nications and the rerouting of airplanes. The
,}_,L'[ndarstandlng of space weather events
ctions from the Sun that release plumes of
of interfering with communication
here on the Earth.
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The same THREE LETTERS will complete

these three words.

- Can you find the three-letter sequerce
ELECTRO — — —INESCENCE
— — — EN

PENDU — — —

Readers can send their responses at editor@mtg.in or postus with

complete address by 10" of every month.
Winners’ names will be published in next issue.
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Unscramble the words given in column | and match them with their expldqui'ons in column II.
m Column I : Sl f ‘

1. OUPND (@) Amount of heat required to convert 'I gm of lce mtm
2. IITGNILM (b) Instrument used to see very ﬂny ob|ecfs ' : 5
3. ALIENITSC () Property of rubbed subsfunces due to whlch they attract light objects.

no exchang ’ gf heat between

4. EPRWO | e .;.('(;]); ~ Thermodyn m:cal process in which there i




